Australian municipal governments have lagged behind many of their international counterparts in local public broadband provision. However, by 2014 there are signs that the gap is closing, with significant new investment in public Wi-Fi by city governments across Australia. This article contextualises the current interest in public Wi-Fi by analysing international developments in municipal broadband and the spasmodic involvement of Australian local authorities in this field. We argue that the rhetoric of broadband as a 'fourth utility' unduly prioritises the role of higher governments in Australia, constraining a full exploration of how broadband might be imagined as a form of civic infrastructure.
Introduction
Digital inclusion has emerged as a major theme in the strategic planning of Australian local government authorities (LGAs) and in the advocacy work of state and national associations representing the sector (Australian Local Government Association, 2012) . This is welcomed by advocates who regard broadband as civic or community-level infrastructure essential to the twenty-first century (Greco, 2010) . Nevertheless, Australian local authorities have taken few steps towards treating broadband as a local public good and common resource, as important to plan and provide for as roads, parks or cultural amenities.
The Australian situation contrasts with many other countries. Municipal governments on several continents have long been active developers or partners in constructing local broadband networks, with 'municipal broadband' a recognised typology of broadband provision (Middleton, 2007) . In Australia the argument for municipal investment in broadband is still experimental. Municipal administration in Australia is distinctive by its comparatively small jurisdiction. The local government sector has a limited fiscal base and service role, while telecommunications and other networked utilities are organised by higher levels of government, as in the case of the Australian government's current construction of a national broadband network.
Things may be changing however. There is a trend towards investment by LGAs in public Wi-Fi initiatives, offering free internet access in public spaces using wireless technology.
These initiatives are driven by strong local enthusiasm, but they often lack a clear strategic vision; they generally show little awareness of what has been tried before, either in Australia or internationally. In fact, research on international parallels in public Wi-Fi initiatives shows a mixed record of success and stubborn political, commercial and technological problems that recur, due to the way in which arguments for investment, public benefit and civic entitlement have been framed. Australian public Wi-Fi advocates may be able to avoid these traps and find a clearer vocabulary.
We argue that it is not helpful to frame the argument for local government provision of public Wi-Fi in terms of government's obligation to provide citizens with access to broadband as a 'fourth utility' (Conroy 2009 ). The argument has been made effectively in other national settings, but it fails to work in Australia, where local government authorities have not been involved in utility provision, though they do provide an increasing range of community services (PricewaterhouseCoopers, 2006) . Arguments based on citizens' rights to broadband as a fourth utility actually encourage local government to defer responsibility for broadband Page 3 provision to state and Commonwealth agencies, or to markets and private providers. The argument reinforces unhelpful distinctions between digital infrastructure and the community and urban infrastructures that are the province of Australian LGAs.
This article nudges the debate in a different direction. We argue that there is little to be gained by urging Australian LGAs to follow some overseas counterparts and set up as broadband retailers. There is however a strong case for extending public access to broadband as part of a suite of integrated local services and amenities, to address concerns over digital inclusion, and to promote social and economic innovation. However, we also argue that the extension of LGA involvement in this area requires a clear understanding of how the provision of broadband as a local public good sits within a wider broadband ecology and information economy (Middleton and Bryne 2011) . There is a good case for Australian local government to widen its jurisdiction and provide public access to Wi-Fi as a service and amenity -not least because the social services and amenities that they now provide are increasingly available online, and therefore unaffordable or inaccessible for many.
This article is divided into three sections. First, we examine the trajectory of international developments in local public broadband provision and the terms in which success and failure have been understood. In section two we outline the history of Australian LGA involvement in public broadband provision and analyse the current state of play in an environment dominated by the roll-out of the National Broadband Network (NBN). The final section critiques the 'fourth utility' concept and argues for re-imagining broadband as a form of civic infrastructure.
Page 4

Municipal Broadband Internationally
International developments in this field have been well documented. City governments and local utility companies experimented with a range of wired broadband platforms and business models during the 1990s. However, it was the 1999 release of technical standards for access to non-regulated wireless spectrum that sparked a wave of investment in local broadband in the form of public Wi-Fi networks by municipal governments, utility companies and civil society organisations, particularly in North America and Europe. Investment continued through the 2000s, generating predictions of ubiquitous public Wi-Fi coverage (Visiongain, 2006) . This failed to materialise and investment stalled in the mid-to-late 2000s as local authorities confronted a range of political, regulatory, commercial and technological challenges.
Investment rationales during this first phase of public Wi-Fi initiatives were complex and sometimes conflicting, and municipal entrepreneurship was resisted by incumbent telecommunication companies, higher governments and local taxpayers (Troulos and Maglaris, 2011; Tapia et al., 2011; Van Oost et al., 2011; Middleton, 2007; Matson and Mitchell, 2006; Powell and Shade, 2006; Gillett et al., 2004) . While there is no consensus in the literature that municipal broadband dampens innovation or competition (Powell, 2009; Hauge et al., 2008; Santorelli, 2007) , a pro-market stance underpins broadband policies in many parts of the globe. In Europe, direct or financial support by municipalities must be compliant with European Union (EU) state aid rules. In the US, incumbent providers and state governments buttressed competition through court and legislative action to restrict municipal investment (Jassem, 2010; Federal Communications Commission, 2010) .
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After a brief hiatus, we are beginning to see renewed enthusiasm from municipal government for public Wi-Fi initiatives. The commercial, regulatory, technological and social settings that surround public Wi-Fi have changed substantially in the past few years. The release and rapid uptake of Wi-Fi enabled mobile devices, the declining costs and technical complexity of wireless equipment, moves to engineer seamless network access and handover, and new forms of collaboration between the commercial and public sectors have all underpinned new public Wi-Fi investment. The latter change is important. Telcos are now actively supporting municipal governments in their public Wi-Fi endeavours since they recognise that offloading data traffic onto such networks is imperative to easing congestion on their 3G and 4G networks (Aijaz et al., 2013 ).
Hartmann (2009) and Middleton (2007) argue that there has been insufficient public debate over the rationales, forms of provision, and futures of municipal broadband networks. Middleton (2007) doubts the wisdom of municipal investment in this field, specifically in WiFi networks, on a number of grounds: quality of service, unsustainability of business models and mismatch with user needs. Some evaluations of municipal broadband networks have identified economic benefits (Ford and Koutsky, 2005; Strategic Economic Solutions, 2007) , although the literature in this area is not robust. The failure of private sector-driven 'pri-fi' projects in several US cities has cast doubt on the capacity of local governments to effectively transfer risk in partnership ventures, and is cited as proof of the wider failure of public broadband (Community Broadband Networks, 2012; Middleton, 2008) .
More troublingly, though, analysis of municipal and community-based broadband has questioned whether these initiatives break down or reproduce existing patterns of digital exclusion. Sandvig (2004) observed a correlation between the construction of municipal Page 6 networks and existing high levels of broadband uptake. Further, Fuentes-Battista and Inagaki (2006) argue that some community networks have been unable to shrug off charges of elitism, with network access filtered by social as much as technical capital. In this light, 'digital exclusion' is framed by a wider politics of community, rather than connectivity and digital literacy.
Alternatively, over-ambitious projections for broadband connectivity and growth, particularly in disadvantaged areas, have proved fatal to network sustainability (Troulos and Maglaris, 2011; Middleton, 2007) . Rolling out demonstration projects or targeting low-income areas is likely to produce low uptake and apparent lack of success. Powell and Shade (2006) observe that the sustainability of community networks in Canada has been threatened by narrow performance criteria such as cost-covering, rather than broader, if less tangible assessments of the value of these networks.
Australia by contrast
In contrast to many other countries, Australian LGAs have had little direct involvement in broadband provision. Predominantly, where the local government sector in Australia has focused on broadband, it has done so in terms of demand and access rather than supply.
While there is a history of local broadband experimentation in Australia, it has been conditioned by jurisdictional power, roles and capacities, and a pro-market regulatory environment.
Molony's (2006) assessment of local government broadband initiatives between 1995 and
Page 7 to concerns over market liberalisation and explored new opportunities it presented. Local authorities were involved in establishing local telco cooperatives, installing fibre circuits, and participating in Wi-Fi and WiMax trials. At least four electricity supply companies experimented with broadband over powerlines, conducting small-scale trials in metropolitan and country areas. Other organisations investigated the particular technological, economic and cultural challenges of delivering telecommunications to remote Indigenous communities (Rennie et al., 2010) . The Melbourne municipalities of Darebin, Yarra and Whitehorse partnered with the not-for-profit organisation InfoXchange to provide connectivity, computer equipment and training to tenants on public housing estates or low-income residents (Greco, 2010; Meredyth et al., 2006) . At least some of these activities were funded by the national NBS was accompanied by a series of action plans, including one for the local government sector, which the Australian Local Government Association (ALGA), the sector's national peak body, was charged with implementing. ALGA focussed on applying NBS principles in opportunities to local authorities for the establishment of public Wi-Fi networks (Dow, 2013) .
Australian
LGAs are uniquely positioned to provide the distributed physical infrastructure (such as lightpoles) for mounting wireless access points required by short-range Wi-Fi networks.
Announcements of Wi-Fi deployments by Australian local governments indicate strong intercity rivalry and tend to polarise local opinion (for example Higgins, 2012) . Supporters commonly urge Australian city governments to catch up with international developments.
The frequent designation of public Wi-Fi as free attracts considerable negative comment from ratepayers, especially those beyond network range. Higher governments, too, have cast a critical eye over local authority initiatives. In 2014, the City of Melbourne's plans to trial public Wi-Fi deployed by a major telco was thwarted by the Victorian state government's announcement of state-funded trials in Melbourne and two regional Victorian cities, Ballarat and Bendigo, and on selected regional rail services (Dow, 2013; Willingham, 2014) . In A good example of broadband as civic infrastructure is the Wi-Fi service established in Goulburn, New South Wales in 2013 by a community development and environmental group, using spare bandwidth donated by main street businesses and supported by a modest council grant. Goulburn was a prosperous regional city and centre of the Australian wool industry that has struggled economically in recent times. While residents point to the comparatively early arrival of ADSL technology to Goulburn, the delayed schedule for the city's connection to NBN has caused significant concern. Seeking to promote a new city image and revitalise Goulburn's main street following a highway bypass and extended drought, the group adapted a characteristically local approach to physical infrastructure to digital provision. As the group comments "[n]ow people have a reason to come into town and not just stop at McDonalds" (The Goulburn Group, 2013).
While Wi-Fi is neither ubiquitous nor free in Australian cities, it appears to be increasing in supply through diverse institutional arrangements. In such a scenario, what is the specific role for local government? The terms of this debate could be clarified by a stronger understanding of the relationship between broadband and the services, amenities and infrastructure for which local government has been responsible in Australia as elsewhere. The following section tackles this task.
Beyond supply and demand -assessing the public benefit of municipal broadband
Compressed air was once promoted as the 'fourth utility' (Talbott, 1993) , inviting critical scrutiny of the term's application to broadband. Access to broadband is widely acknowledged as essential to social and economic participation in the twenty-first century, although its status as a public utility warranting regulation is vigorously disputed (Crawford, 2013) .
Setting this argument to one side, however, the 'fourth utility' label calls up a century-old tradition of government intervention in Australia that may act as a barrier to local government initiatives. However, the growing interest of Australian local authorities in public Wi-Fi provision, and its relationship to fixed-line broadband access, 3G and 4G mobile services, and private Wi-Fi, has yet to be critically examined in policy, public finance, and practical service terms.
At a conceptual level, Powell (2009) argues that local broadband is usefully imagined as a public park, rather than a public utility. The park metaphor, for Powell, suggests both meeting place and play space, a place for community dialogue, enjoyment, social learning and activism. Gans (2007) takes a similar view, arguing that broadband's spillovers are most directly realised at a local level, giving it the characteristic of a local public good, more like garbage collection than defence. Alternatively, Goggin (2007) test-bed environments to encourage innovation and new economic activity. In this scenario, investment in public broadband would not be directed to achieve known goals and outcomes, but to discover and coordinate new knowledge and leverage local entrepreneurship.
However, we argue there is a strong case for including effective broadband and internet access, through connectivity, equipment and training, within the suite of community services offered by municipal, health and housing organisations. Current Australian government policy on 'structural separation', or the withdrawal of Telstra, the former public monopoly, from the wholesale market, is projected to drive down telecommunications costs through competition, bringing them into line with other OECD countries (OECD, 2011).
Telecommunications providers have diversified offerings in recent years, introducing basic and relatively low-cost fixed line and mobile plans. Morsillo (2012) and Ewing and Thomas (2012) , though, have shown that while there is almost universal broadband access in Australia's more affluent households, almost four in ten of the lowest income group do not have home broadband. Digital disconnection is often associated with other factors of disadvantage, such as homelessness, that may have complex causes and require multi-level solutions (Eynon and Geniets, 2012; Newman et al., 2010) . In the Australian setting, LGAs are unlikely to provide what Middleton (2008) calls 'primary' broadband, or services to the home. However, in some instances, access to a 'secondary' form of local public broadband may be the only connectivity option available for this population cohort.
The current rivalry of major Australian city governments around Wi-Fi, though, diverts attention from underlying issues of coordination. In recent years, a shift towards multi-level and partnership forms of governance in Australia and internationally, has eroded fixed views on jurisdictional roles and responsibilities in favour of mobilising the resources of Australian local authorities are diverse in size, capacities and appetite for risk, whether political or commercial. In particular, the ICT capabilities of Australian municipalities vary widely (Purser, 2011) . Encouraging greater local government experimentation with public broadband would require structural reform, to avoid exacerbating disparities within the sector, especially between metropolitan and rural councils. The first reform target could be the process of fiscal equalisation that redistributes higher government grants across the local government sector. Broadband could be recognised as a specific criterion in the schedule of cost adjustments used by state government grants commissions to ensure that all local governments have sufficient resources to provide sustainable and quality services (Victorian
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Grants Commission, 2013). Currently, road networks are identified as 'cost adjustors', but digital networks are not. Thinking beyond current conceptual distinctions between physical and digital in the local public realm, and beyond conventional policy paradigms, is a significant challenge for local officials in Australia and elsewhere.
Conclusion
National telecommunications markets, regulatory policies, traditions of public intervention, and the organisation of utility provision are major influences on municipal broadband internationally. In Australia, the limited constitutional and fiscal powers of the local government sector provide a ready explanation for constraints around local broadband. The rollout of NBN as a national wholesale monopoly has reinforced this view.
Our review of international municipal broadband initiatives shows that the initial enthusiasm for local investment in broadband networks encountered sustained scepticism about the benefits of public investment and the importance of unfettered competition and private choice. Middleton (2007) encapsulates this view, in arguing that while the underlying objectives of delivering reliable and accessible broadband to citizens should not be abandoned, municipal-level investment in networks may not be the best solution. However, Sylvain (2012) issues a significant challenge in claiming that 'all broadband is local'. What is the appropriate role of Australian local authorities in providing the infrastructure of the twenty-first century?
We have argued that while the 'fourth utility' metaphor raises the important question of access rights, it circumscribes the role of Australian local authorities. In preferring the Page 15 metaphor of broadband as a public park rather than a public utility, we bring local governments to centre stage. Australian local governments play an important role in community building and civic participation through the provision of social infrastructure.
They also play a part not simply in compensating for higher government and market failure in social service provision, but in marshalling the local knowledge and accountability that is so crucial for effective governance. Initiatives in the broadband field are, we argue, usefully framed in these terms. Similarly, thinking about ways in which the traditional jurisdiction of Australian local government can be transformed through municipal broadband may help sidestep questions of competition and municipal entrepreneurship, and bring community services into the twenty-first century. Councils could further extend standard municipal fields of community recreation, culture and informal learning into digital domains. In line with shared infrastructure policies, public libraries, local schools and other community facilities could be linked in a learning network. There could be much stronger links between local governments and the community wireless movement. Simple moves such as facilitating local networks in unregulated spectrum and fostering experimentation are well within local powers. Most urgently in some inner-city areas, incorporating digital access into the suite of community services provided for newly arrived communities could play a substantial role in their social, educational and economic participation.
The barriers are not so much due to a lack of political imagination, community, or even corporate buy-in: local digital inclusion, community networking and broadband initiatives are regularly invented, and a few flourish. The real barrier is how Australian local government thinks about its roles and responsibilities in a political environment dominated by an emphasis on the benefits of competition and consumer choice.
